Identification of a single nuclear localization signal in the C-terminal domain of an Aspergillus DNA topoisomerase II.
DNA topoisomerase II (topo II) is a major nuclear protein that plays an important role in DNA metabolism. We have isolated the gene for topo II ( TOP2) from the filamentous fungus Aspergillus terreus. The deduced amino acid sequence revealed that topo II consists of 1,587 amino acids and has a calculated molecular weight of 180 kDa; the protein expressed in Escherichia coli has an estimated molecular weight of 185 kDa. Expression of topo II polypeptides tagged with yellow fluorescent protein (YFP) in budding yeast suggests that the C-terminal region of the topo II is essential for transport of the fusion protein into the nucleus. The nuclear localization signal (NLS) sequence of topo II is a non-classical bipartite type containing two interdependent, positively charged clusters separated by 15 amino acids. Alanine scanning mutagenesis and deletion analyses showed further that a stretch of 23 amino acid residues (positions 1,234-1,256) is necessary for nuclear import. In addition, we confirmed, using co-immunoprecipitation and two-hybrid analysis, that this non-classical NLS interacts with importin alpha in budding yeast. These results suggest that the fungal topo II NLS is functional in yeast cells.